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(57) Abstract: A compound represented by the general formula (1) and a salt thereof: (1) 
wherein A represents a direct bond, C U4 alkylene, etc.; B represents an optionally substituted aro- 
matic heterocyclic group, etc.; and R u R2. 1*3. and R4 each represents hydrogen, an ami no-pro- 
tecting group, a hydroxy-protecting group, a phosphate group, or -P(R 7 )R 8 (wherein R 7 and 
R 8 each represents hydroxy, protected hydroxy, mercapto, protected mercapto, etc.). The com- 
pound is useful as a nucleoside analogue for producing an oligonucleotide analogue useful in, 
e.g., the antisense method and for producing an intermediate therefor. 
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(57) &m-. 

(i) T«sn*ft^«fXt/*©tt. 



OR; 



(1) 



(5£*, Ate, «*»l-4CD7;^^>»at* ; Btt, 

UTV»T*>J:V^»Um*IRai«i:^ ; R,, R 2 , R 3 > R 4 «^ TkmM'f. 75; 
gcD&^g, zk&gcD&^g, »J>863, -P (R 7 ) R 8 [5£<K R 7 £«fctfR 8 
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m m m 

mtVJzirUjrrFomm&tt®, cDNA&i-*«Si!*«fl9it«DN 
A^vZf> ^V^-z-y-M-^y (molecular beacon) & t*©*fi6tt**}, 

L)&>bfc#e>, ^^^Urf?^7l/^5 1 F*7>5 1 -tz:>7,^<hUT^(D^?i 
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fc$HPt>£fiJc3*lW5 (F. Eckstein et al. , Biochem., 18, 592(1979), 
P.S.Miller et al . , Nucleic Acids Res., 11, 5189 (1983), 
P.Herdewijn et al., J. Chera. Soc. Perkin Trans. 1, 1567 (1993), 
5 P.E. Nielsen et al . , Science, 254, 1497 (1991))„ 

#ao*a • 4«ett»*si, EH.a*so*r^, rna 

i (Nature, Vol. 411, 494-498, 2001) > T^-f ffl-fiftl^U ^2 £ Vtt H©*lltt 
15 JfeMBh cDNAft£-#i«i*iWtf*DNAf!y^ tl^a 7-bT-3 
> (molecular beacon) ^t'Oiift^l fc7 >^«fe (U^lf^A, 
DNA-tf-f ASr^tT) ^7 >5 1 > J ->?ifflii^0^tEtt^^> 

20 [Bi&®ffi¥ftKH] 

g|5©iR (2 6 0 nm) 0MP#^fc£*T^ 7 7T, ft IB! (#) KftbT (% of 
(I0mer+9mer) ODN) ^D*/ MfcfcOTfc*. 

[» $ $r ^ § fc * <d w m 

25 *»E0S*W:**>FS»#tt, TSB-j&:£ (1) T3lSn«»^*R^O 
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(5*+, Att, tt*»l-4©7;^U>*, -O- (CH 2 ) m - (£ 

-N (R 4 ) - (CH 2 ) „- CCT, giIfU4'fi(Z)^fW>at 



7->;ps, ->u;us, u>fifts, *«^cD««*T?««snfcu>its» -p 
(r 7 ) r 8 [set, R 7 *«tr;R 8 tt, m-%fctemte?T, tK&S, &Bfc£jfc<0 




(2) 
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£, 5/«j;WS, U>»S, «H-&lSO«tt*T«ttSnfcU>K*, ~P (R») 
R,o te+> R 9 *5£tfR 10 W:, H-Sfctt»fcoT, 7jci?g, &&£(Jc<0#a 

Mtl~6(?)^7;7^ + yS, ^ltl-5 07MMTg^ 

♦aKO^l'^FMfctttt* TI2-jiS:5£ (3) S&tt (4) T^$ns$§£ 



Att, **fcl-4 07JV*P>i. -O- (CH2)' m - 

To), -N (R 4 ) - (CH 2 ) n - g.£Ei=T-\*4'&<D*?U 





(4) 
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ji^vs* 7;vy-^S, ->^d7;v+jH> 7y)V*)V&* 7U-;ps^ 7*> 
-p (r 7 ) r 8 u+> R 7 *3«k^R 8 «, w-sftiijift^T, ?mm. 

«*»i~6©5/7/7;i/a*5/S» *fctt, ^s^i~5<D7;u^ 

io ;i/gTB&3*i&7S/g£^1"]. 

*^BJlC*5ViT, -«a (1) Sfctt (3) AO r^^ici~407;u^i/ 

HRSC (1) (3) AC0-O- (CH 2 ) m -tim m=l, BPS, 

15 -0-CH 2 -^lT?*i. 

(1) (3) *K AO-N (R 4 ) - (CH 2 ) n -tUTH n = 

1, BP'S* — N (R 4 ) -CH 2 -75W51"efe«5. R 4 £bT«, zfcHSISH 1 , 

(i) (3) Atitu -o-ch 

20 2 -T$>'&o 

(i) ~ (4) B©^8s«3SsatS£«* ^bTK^moWfiRR^T 

tt, «H©il«l«»tbT-j»fc»5n?»*S (0iJ*fcf, ^7n>> 7j-X 
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u>, ^yux t-7^u^>> */*+hjx +7-7UX ^tU^x 

;\V-;k 7it>h'JyX 7<7'Jv>>, ^'Jv/X 7i7"y>, 7xt^ 
-9 -"OPS, 2-tf*y-tf'J5S>>- S&ttTB 

^i!ci~5o?7^^;wSTfi^^nfe7 5ys, ^»i-5®7;wvs, 43 
ci jit, rtt^s^wbT^T%j:Vi7 0 u >mmmMi tvxufmumt. 6-7 

$nfc6 -7$;^'J>- 9 ~f )V, 2, 6-^75/7°U>-9--f;i/, 2- 

£2 -75y-6-£an7°U>-9 2 -75 j - 6 -7;Pto7 J 'J > 

-9 — f JU, 75; S#8»£j«©««ST£« $tl/ u c2-7$y-6-7M 

P7°'J>-9 — r;k 2 -75 y - 6 -ynt^'j >- 9 --r;K 75 7S^t 
i^*o««iT«ianfc 2-757- 6 -^D^U >- 9 -- f ;k 2-7 

5y-6-tHP^v7°'J>-9-<;i/ (EPt>> #7--)V)> 7 5 
$<&&fggT{&§l2nfc2-75y-6-b:Kn*'>7*U >- 9 --Ok 6-7 
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;k 6-75y-2-7;^pyj>-9--r;k 2, 6-v/h+v^u>- 

9 --r 2, 6-^^DDyn'J>-2--l'^X«6-^;i/*7 p h7 ,, J>-9 
-^OhiTfcO, S5tffJlfc«, 6-^>y-f^75y^U>-9-<Jl/> 7 
x~-;k 2-'fV^ l J^7$y-6-h H d^^t'U >- 9 -^;px«^7 

regis s^bTViTt)«fcVit:u ay>MISj tbxfrjifrgn, 2- 

1, 2-^tFD^'J$y>-l-^JV (BP^, yhy- 

;i^)> 75 /s^^^^^MST^^nfc 2 -**v-4 -75/ 1 - 1 , 2 
-$>fc HPtfU5^>- 1 — r ;k 2 - v - 4 - 7 5 / - 5 - 7 jm- a - 1 , 
2 - >> k h n b u ^ > - 1 — r ;k 7 s y i^si^fiE©«ist§i$ nfc 

2-^+V-4-7$y-5-7J^D- 1, 2-ykHoHU5^>-l--f 
;k 4-75;-2-t+V-5-^no-l, 2-^tHDtf'J$^>-l- 
-fJk 2-**V-4-* h*->- 1. 2-yhFDlfiJ5y>-l-<iK 2 
-**y-4-*;k&:/h- 1, 2->>b KPbU5^>- 1 — f;k 2-** 
V-4-th'D^y-l, 2-^tHutT»J55?>- 1 — (fiD^, Vyis- 
)V)s 2-^V-4-tHD^y-5-/^-l, 2 -5?b KPb'J 5.>?>- 
1 (gp-fc, 5^~;W Sfctt4-75/-5-/5 : JV-2-t+V-l l 

2 -s?b Hntru s v>- 1 (mp^, 5-*^;k>b~>-;i/) Stabo, 

3£fcJfmfc«* 2-t*V-4-^>!/^;V75;-l, 2-^bFPbUS 
v>-l--Ok yh->-JK ?^ZJK ")7^ik 2-**V-4-s<>V 
^^75;-5-/^-l, 2-yhh'nEU$y>-l-<^ Xte5-y 
^yhy-iHT^^. 

f)»c»3ik:tt, 6-7^yyu>-9--f;Kgp*>, 7T--JM. 7 ^ / 

»^fiJt^«SI*TftttSnfc6-75 7 7 r 'J>-9-<^> 2, 6-^75/ 7 
U >- 9 --Ok 2-7^y-6-^Po7U>-9--f;i/, 75/£jWK£ 

fi£©««STftiBi$ nfc 2-75/-6-^pp^u>-9--r;k 2-75; 
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- 6 - 7 m u ? u > - 9 - )v, 757 mtimwtG&oummn&Mzntz. 2 

-75 7 - 6 - ^l^D^U >- 9 --fJk 2-75 7-6-7*P*7*D>-9 

-< ;k 757 a6***»^ri5©« nfc 2 - 7 5 7 - 6 - 7*p 
;w , 7 a j ^tki^oftiiTftidn^ 2 - 7 s y - 6 - 1 h □ * y 

>-9-<;P, 6-75/-2-^b+y^J>-9-^ik 6-757-2- 
£PP7°U >- 9 --Ok 6 -75 7 - 2 -^Ji^P^U >- 9 --f 2, 6 
H^^t-iJ >- 9 — fJK 2, 6 -v^PP7°U >- 9 6-7;]/ 
*^h^U>-9— 2-^V-4-7$/-l, 2-^fcKPtr'J^^ 

-pt^V -4-757-1, 2-v?fcKDtfU5^>-l--f;K 2-**rV- 
4_ 75 y_ 5 _ 7 ;^ D _ i, 2 -v't HPtfU 1 ->f;i>, 75/1 

2 -yt HPbf u %yy- i 4-75/- 2 -t^v-s-^nD-i , 

2 Hotf'J5v ? > — 1 —-i)Vs 2-^+7-4-^ h^rv-- 1. 2-i?b 

KDtTU 5>>>- 1 — 2-^^V-4-^;i/^7 4 h-l, 2->?bHotr 
ij 5 v>- 1 — TJK 2-Jt*V-4-kFD*S/-l, 2 HPtTU 5^ 

>- l --f;v (fip^, 07y-jH, 2 - ^V-4-bb'D + y- 5 -*^)V- 
1, 2 -5>fc HP eU r/>- 1 (SP^ ^5~;W, 4-757- 5-7 

2 -tf*7- 1 , 2 ->?k KPhfU 5 v>- 1 (fiP^, 5-7^ 

> h ~> - 7 5 7 »#ttKfcdc©«*STfcttS nfc 4-757-5 
2-**V- 1, 2-yk KPtTU 5 v>- 1 —fJl/T&£. 
(1) ~ (4) + > BC^fMttllltH ^6~2 0©^f 
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nTV>Tt>J:V>3Sf*»lj^fl:***tl/Ttt, fclAfcf* 4 -fc KP*->7x~;k 
2 - t FD + y7i"JK 4-75/7z-;K 2 -7$y7x"JK 2-^ 
Jl/7x-Jl/, 2, 2-7nn7x-JK 4-^PD7x 

2, 4-y^DD7x-;k 2, 5-y^DD7x-jK 2-7p^7x 
4-^h+y7x-;k 4-^7Pa-2- - hD7x"JK 4-~hP7 

izjk 2, 4-y-hn7xzjK t*7 x-M zofimtf sns. li^nr 

T&®tsnit*mm, 7a;i, M^0§iit§i$nfe7^i, &® 
7;up * vl *> t < h p ittis n& 7 x - jwg, 7 x 

-$5£ (l) ~ (3) ^ R,, R 2 > R 3 > R 4 > R 6 ^ r^l?£/&©7S 
7g<0#SSj.*3«fctf r&K£jEfc©7KBSg©ftSg.K R 7 > R 8 > R 9 > Rio> 

-f v^u;w tr/to^k /\*wj;k -fynwujk * 

^/-ok y^y-Ok x^y-Ok s-^^y^y-nk 8-y^yt 

y-f;k 3 -x^l/it^y -f;k 3, 7-y^W^^;-fik 7>x#y 
-Ok Ft* 7 -Ok h'Jr^y^ik fh7T^^iK ^>*T#y^;k 
'v¥itT#/'f;k 1 -pW^>*x#7'f;k 14-^W>^T*/-f 
;k 13, 1 3-^^fh7T*y-f^ A7^T*7-rJk 15-^^ 

^-trx^y-f ;k t^^r^y-f-'k l-z^^T^y^k /tr^ 
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-)Vg* $UU7±J-)V, ^OD7tf;k h'J^DD7-fe?;K h ] J7)V* 
u7t?)V<D&5te;\u>f S &1R7 )V*)V%)Vtf=.)V& * b**s7*?)V(D& 
5 0fcfcWi7)\'3*i'1&M7)i>*)Vti)VX=.)l>m, (E)-2-^^V-2-^fy 
<)V<D&ote^ffim7)V*A%)V#-)Vm<D&?fc mtiim7z/)V&\ ;*?)V* 

x^;k n-7otr;i/, -r v^atf;!/, n-^;K -fv^;w s-y^Jk 

tert-^, n-^>^Jk "fV^^Jk 2 - ^Jl^^k *:t^> 

io 3 ->^;ws>3\>k 2-*^jw^>^;k 1 -*^Ji/^>^;k 3, 3-v^ 
^i^jk 2, 2-$>*3 t ;i>:/^;k 1, 1 —>**3Mi^;k 1, 2-v^ 
^Ji/^jk l, 3 -v^^Mi^^k 2, 3-^^^;p^;w, 2-x^;i^ 

i-*3-)V-2-7u^-)),* i -pwu- i -7n^-;k 2-p<^;u-i- 
15 yp^zjk 2 -*^\>p- 2 -ya^xjk 2-i^;v-2-/d^-jk l - 

7t-;K 1 2 -TxXJk 1-^^-1-^ 

;k 3-^f;i/-2-^r-;k i-i^-2-^fr;k 3 -yf-jk i 

-^Jb- 2 3 -^T^Jk 1 -x^-Jl/- 3 

;k i -^>x-;k 2-^>t-;k i 2 -^>^x;k 2-^^ 

20 Jl/- 2 -^>j;jk 3-^>xx;k l -*3\Jl/- 3 -^>T--;k 2-p<^ 
;!/- 3 -^>T--;k 4 -^>t-JK 1 -^5=-;v- 4 -^>T-x;k 2-*^ 
4-^>f-;k l -A^-fe-;k 2-'\*-fex;k 3 -^*-fex;k 4- 

7h^jK h4)V0&5U7V—)V%)V#—)V&* 2-^D^^>^-f 

25 ;k 4-^PP^>^;k^ck5^AD^/7U-;p*;i/fc;n> 2, 4, 6 

- h'J *3 L Jl/^> > .AOk 4- h;i/*-f;K0«fc"5^ffi»7Jl/+;Wb7U-jl/*;i/ 
#x;Pg, 4 -7-V4 )V<D&5fcfc1&7)l3*Wk7V-)VtJ)V-#~)V&. 2 
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4 - 7i^M>^ »o«k 3 fc7 u -;Mk7 u -;i/*;i/^-;wso«t 5 ft 

S»I7">;W*J HDbf7>- 2 -<;K 3 -^Dtf h 7 1 Ho tT5> 

-2--f;k 4-/b*v-xb5t:Knt?7>-4-^;K Th^tHo^tlf 

Hae7^Xttfh7k h'D^t!7-;Hj;fh7t Kci75>- 2 — f ;k 

tHD^77^ij; h 'j^^;i/->u;K huifjv^ujk -ryyDtr^^ 

t -^;p->ijJk MM V7*nK;b$'U;V©J:9fcMJ<&ft7;i'*;i'5' 

□ tf;k>u;k 7i-j^< y^atf^y^.kSfc i~2i@<z>7U — ;ht 
l l h=lrv;*^Jk ih^y/fiK ^P5p^r->^^;k <v 

*z/*?-)V&i ; 2-t< h^ylh + v/fJl'CJ:^ r{£8J7;io*:WfcM7 
jIo + ^tWI^j ; 2, 2, 2-h'J7DDXh^y^rik t7 (2-^dd 
ih^y) *?)V<D£5te rAnyyl§;i7J^ + y^TJHj; l-xh^vx 
l- KV^a^y) x^Ka^Sfc rfijRy^n^^bx^Xj ; 2, 
2, 2 - bU^DDX^KDck^fc t/\uy>itX^)l&} ; ^>^Jk a—?? 

^;M^;k /3 -±y^)V^9-)^ -77xxjv;*^;k hU7xzjM^, a 

-t7^v ? 7x-J^f;k 9 -7>XlUM^;i/0cfc-5& ri^3fi®7U 

-MTgi^tifc^f Mj ; 4-^ w>^k 2, 4, 6-hiM^;w* 

>^;k 3, 4, 5-h'J^^;U^>^;k 4 b*~>^>>>;k 4-*h* 
y7i^y7i^Mm 4, 4 --y^ h + y hU7x"JMf 2- 
XhP^>v?;i/, 4--hD^>yJk 4-7nn^>^JK 4-7'D^>y 

11 
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-yrhD7i-;vo«k5Jft r;\Dy>^, fsiwio^gxte- bag-? 

g^$nfe7'J-;PSj ; 2, 2, 2-hU^nnih+x*JVtoK 2 - HJ 

^»T**snfcfi»7;w3*->*;p^x;psj; fc-JM-*^;*?;^-;^ 7U 

zs%)\,#-)V> 4-* h*i"*>z?)V**i'%)\'#-fr> 3, 4-v^b^v^ 

ij~;v^®m$nTViTt)«kVi7 7;^^*^'>*^^x;i/Sj t 
tfiUZs R,, R 2 > R 3 > R 5 *«k^R,® mM&J&(D7mM(D&M&} 

\z&^x\z. ffitu riBiM*7->;HLu r^fi7yMj> ri~3«©7U 
-^Tinsnfc^^vsj, r<s«7;v+;w» <£»7;i/=i*->, ad^x -> 
7 7iT7 u -;w«3^iiiftsnfc 1 ~ 3 m<D7 u -juttftsnfe^^^j 

JVSXttter t-7*^l/^7x^k>'J;HW9, R 7 ^ R 8 , R 9 » 3&^R, 
0 X\Zaffi(D r«R^js3E©«g[ST?«KSnfc*K*J ©ft«*fc*V>Xtt, » 

iiKtt, rKi»*7'>ji/*j, »#»i75/;v*j, ri~3fla©7U-;i'STfi^$ 
ttfc^^sj, r;\Dy>ii : f, ti7Ji/3^'>ix«-bDiTii$nfc7 

^>y-r;ps. ^>>^g> 2-^dd7x-jh, 4-^dd7x-jh 

X«2-7d^-MT^5. 

-jKS (l) ~ (3) Rp R 2 ^ R 3 > R 4 > Rs^^R*© r7^+;w»j 
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;k n-7PfcfJk ^7 7W;k n-7*^;k <Y77*^Jk s-T^Jk te 

r t-7*^;k n-^>^;k -Yvo^SJk 2->3Mk7*^;k **^>^;k 

1 - x^kyat^k n-'N+vjk -f w*->;k 4 -^Wk'O^Mk 3- 
5 ^;k^>^;k 2-*3Mk^>^;k i-*9)V^>9fr, 3, 3-^^^;i/ 

7*^;k 2, 2-yy^^;K 1, l-^^7*^;k 1, 2->^3Mk 

7^;k l, 3 -v^;i/7*^;k 2, 3-^*^jk:/3Mk 2-jl9)V^^)V 
cnzzimyfrirjvmtbffito) <dm, ^^;k /x;k x~>;k 

(1) - (3) >f, R p R 2 , R 3 , R 4 , R 5 &£tfR 6 (D *7)\>>T-)V 

sj t\z, mm&2~2o<Dm%£rci$ttmm(D7)i>dr-)] / m$:7xL, it; 

Jk i-7°a^xjk 2-7°o^x;k i -*^;k- 2 -7°n^x;k i-^J- 
15 ;k- l -ya^-jk 2 -^;k- i -7D^-;k 2-/^-2-ya^- 
;k 2 -x^;k- 2 -:/D^-;k i-7f^ 2-^;k l-^^k- 

l-^fJl/-l-^f-Jk 3-^^-2-^f-JK 1-X 
^-2-^r-;k 3 -:/x-;k 1 -^jk- 2-^^;u- 
i -x^;k- i -t>fi;k 2 -^>xx;k 

20 1 -*^Jk- 2 -^>f^Jk 2 -^Jl/- 2 -^xXJk 3 -^>^x;k 
1 -p^^Jk- 3 -^>xXJk 2-^^-3-^>j-ik 4 -^>T-Jk 
1 4 -^>x~;k 2-^^-4-^>r^k 1 -A+t-Jk 

2- ^t-Jk 3-A*-fex;k 4-^\^-fex;k 5 -^-fexjkDek?^ 
— JK^C (1) ~ (3) 4 1 * Rp R 2 , R 3 , R 4 , R 5 43ck^R 6 (D ri^pjJk 

+;kgj t\$, fcm&z-i o©->^D7;k*;kg£^u >^D7°Dfc:;k 
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^D^fJk ~>7D^>^;k i^DM^k y^Q'N^K ->£D:fr0f- 
z/^Wf^)W z/S7UO?-)V, ^^DA^yJK *>£D / \7'3 L ;k ~>7D:*£ 

HRS (1) ~ (3) Rp R 2 > R 3 ^ RgfccktfReO r7'J-;PSj 
ttt, »**ftfl:**ai*6**lR : 3 l lfl*l»V»fc|ft*»6'-l 4 0Hffi®«Jfc 
«S**U flAtf, 7i^, ^>T-JK ±7^;K 7xt>Xl/"Jk 7 

*;k«> 7KSgg, 7^3+5/»» 7U-M+yS, 7571, -hag, MJ 

-;k 2, 6-7^^7i^JK 2-^DD7x-JK 4-^DD7i-JK 
2, 4-^DD7i--IK 2, 5-^DD7i^K 2-7nt7xZJK 
4 ^.->7i-JK 4-7aD-2--^07i-Jk 4 - ~ h □ 7 xrjk 

-IKS (1) ~ (3) + , R a > R 2 , R 3 /R 4 > R 5 *i^6© r77;u^;u 

gj ttt, 7U-;i/aT**snfcK*»i-6a)7;i/*;p»**i*b, 

;k a-t7^V^?JK jS-^^/M^;^ 'OT^MfJK 7x^>7 
l/^JM^Jk 7>h7t^MfiK >?7x-;W^k hU7i^MfJK 
a-7-7^;i/^7x-Jl/^^JV, 9 -7>XU;ioWl'® ri~3i!<£>7 

u-^STHiftsnfc^^Hj ^> 4-*?-;wo^;k 2, 4, 6-mj* 
g^i/'OvMk 3, 4, 5- hj^jwo^k 4-*h*->^>>Mk 4- 

^h + y7xZjk77x-JM5 : ik 4, 4'-y^ h + yhU7x-JMm 
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2-"hD^>yJk 4-ZhD^>y^ 4-^DD^>^, 4-7*D : E^ 

>, yyy u -;HRj^i»iftsnfc 1 - 3 moj u -jHTii$nf;/f 

;V»J 0<ft* l-7iW, 2-7xW, 1 -^^VX^Jk 2-^7 

5 ^vx^jk i-7i-^dHjk 2 -7i^n trjk 3-7i^p 
tr;k i-^7^7°Dtf^, 2-^7^7°ptr;k 3 -i-7?)V7uid)V* 

l-7xX;W7*3\>k 2-71^^ 3-7x^7*^ 4-7i^ 
7>;k 1 -^^JVT^k 2-^7^^, 3-:f-7^7*^;k 4- 
t7^^7*^k 1 -7x"M>m 2-7x-JK>fJV, 3-7i^ 
10 ^>^Jk 4-7i-M>?ik 5-7i-M>m i -:^7? 1 ;^^>9 : - 
;k 2 -^-75 l ;^>5 l ;w> 3 -^7^;i^>^Jk 4-±7^;u^>^;i/, 5 

-:f-7^;l/^>^;k l-7i-M^yJK 2 - 7 xXJWv^fv'Jk 3-7x 
-Jl/^^Jk 4 -7x~JK^yiK 5 -7x-JK+yJk 6 -7x"JK 

^>;k i -7-7?-;w<>^k 2 -:*-7^;u^>^;k 3 -^^k^^k 
15 4-^-7^^^>^;i/, s-^^wo^k 6-^-7^^^>^;u, ££© 
r7U-;vST@^$nfej^^^c3~6<D7;i/^^Sj ffit 
tt, ri-3ffl©7.u-;wat-cii»snfc/^*j» r^7;Mf;k&$fc7;io 

&snfc*^;i/Sj 3 5 4-/h+y7x-jvy7x^ 

20 *^;k 4, 4'-y^b + yh'J7x^fm?). 

(1) ~ (3) r p r 2 . r 3 * R^ R 5 *«fct;R 6 © r7->;usj 
tbTtt,-*;w5;K 7**)\>* 7°ptf^n;K 7>u;k -fV7>u;k ^> 
*/-nk kad^jk Ai/'jJK ^VA'i/'jik tf^y^nk 
x^y-ok 3 -^ji/y^/'Ok 8 -/^/■•ty-Ok 3-x^;kt£* 
25 y-r;k 3, 7 -^^ji^^y-r ;k 7>x#y-f;k Kx#y-fJk mj 
x#y<;k fh^y^JK ^>^f7j;-fik ^itx^y-ok 1 -y 
^i^^x^y-nk i4-^7 c jk>^tA^jv, 13, 13-5?/^ 
f h77*y-fik ^T^x^y-ok 1 5 -y^v^-tJ-x^y-i'Jk 
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rjA^-f^ity-f ;p©J;p^7;V+^*^^^^S, X7W<;k fffrpn-l 
i?^DD7tf;K hU^no7-fe^K hU7;W*o7'fe^OJ:'5ttAny 

(E) - 2 - * 3^- 2 - 7> y -f ;H&«fc 5 fc*fla*u7;Mr 
jvtDXsft-fr&o&otz rjgjtesi7'>;PSj, &<kiM>y-i';k a -7-7 h-r;k 

3- ^-7 h^;KDcfce»^7 , j-;w^;v^^;vs, 2-7*a^^>^;i/, 4-* 

UU^yV^ )V<D£oW\U>? ;7V~-)Vt))V#~)\>gi, 2, 4, 6-MJy? 1 

;u^>*y-< )v, 4 - h ;ko «k "5 u&wc? )\s*MV7 u 

4- 7^v<;Ko=t^7ij:M7;un+^b7U->iu*;u^-^s, 2 

> 7-f <fc 7 & 7 u -;Wb7 u ;p^-;vs©«t -5 ft r^§^7 ->;i/ 
gj ##tfe>n, ffjiictt, *;vs;k 7-ti5 L ;i/, 7°Dtr^--;p, 7*^u;k -r 

V7*^U;k 1>9S'()V* t:A*D-r;i/, 

(1) ~ (3) Ri> R 2 ^ R 3 > Rs^^Re© r '>UJl/Sj 
tLTH HJy^k>'J;k h UXfJl/y'JJK ^ 7 7p bf;i/ >>y ^;k> u ;k 

t -7*^;i/v*^;w>u;K /?Mk;M7 7 p pt!;k>y;k 

;k>u;k bU< v7 p n£;Vv'U^<z)cfc'5ft rh'JIUTMJPv'JJUj, v7 

x:i;i/y^;i/*>u;k 7*^;k77x-;i/7*^;k>iuk ^7x-;K7 7°atf;p 

)Vs hux^yUJk HJ-r 7 7°ptf;k>ujk t -7>;i/v*y^;vvU ;k 

t-7^y7i^y'J;H?feO, $ £> Kiff 51 fctt h u y ^;w> u 

-fl£5£ (l) - (3) *K Rp R 2 > R 3 > R 4 ^ R s *«t^R»<o r^g?£$<7; 
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5 x^jk n-7°Ptf;k -fV7°Ptf;k n-T^Jk -fv7^;k s- 

**^>?Jk l -x3\H/7*Ptr;k n-^s^k -fy\*->jk 4-*^;v 
^>^;k 3 -*3\>w<>?jk 2-*^ji/^>3Mk l -*3"-;u^>5Mk 3, 
3-s?*^;i>:7>;k 2, 2-t>*?')V75')V* l. i -s^^t^k i. 
io 2-v^^;u^jp. l. 3 2, 3 -s^^i/y^k 2- 

X3MV7*^;kE>J;oft rfi»7;v+ji/3|j ; 2-y7/im 2 -*>7/ - 1 , 

^u^x-^k 2-h'j^fjk>u;i/X5 : jk 2 - h u 7xx;k>u;ux?;u<z) 
<fc7& rs/ij;wsTBlft$nfcx^;Hlj ; 2 , 2, 2 - h ij^ddi^k 2, 

15 2, 2 - h'jyotxm 2, 2, 2-hU7;VtDIfJk 2, 2, 2-b 

x;k 1 - 7°p^x Jk 2-7°p^x;k 1 - *^)V- 2 -7°p^x;k 1 

1 -7°p^xjk 2 -*^;u- 2 -7°r ^xjk 2 -x^;p- 2 -t°p^ 
x;k 1 -7f^;K 2-7fr;K 
20 i-7f-ik 3 2 -7xx;k 1 -x^;u- 2 -7xx;k 3-7* 
f-JK 1 -*^JV- 3 -7t-JK 2 3 -7tXJK 1 -X^;i/- 

3 -7*7 L x;i/, i-^>jzjk 2-^>j-JK 1 -^3\)k- 2 -^>t-x;k 

2 3 -^>xXJk 4-^>t-JK 1 -J^)V- 4 -^>f-ik 

25 2-^fj|/-4-^>7Xjp, l-^txjk 2-^irxjk 3-^-fex 
;k 4-^*-fcx;k 5 --MHrx^a.k'Sft t&MY)\'5-~)V&} ; P7"P 
t!;k ->^D^Jk ->^D^>fjk v^P^v'Jk S^P^T^k 
#;i/XJk 7^T>3\JKD«fc3fc r5/7P7Jl/^;i/®j ; 2 — >7y 7*tx;KDJ: 
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3fc r->7/ft<£»7;^n;wSj;^>^ a-^^M^k /3-^75=- 
;M3Mk -f >xx;v^3Mk 7x:J->*ux;M3Mk 7> h^-fexjM^k 

-^-7^;i/x^;K 2 -j- 7?- 11x^)1. l -7xn;i/7"Ptf;K 2-7xx;w 
s 7°ptrjk 3-7i^ob:;K 1 --r^^i^pt^k 2-t7^;i/7°Dbr 

;k 3 -^-7^JU7°Ptf;i/, 1 -7xX;W7*^;k 2-7x^JV7fJk 3-7 
xx^T^k 4-7xrjV7^k 1-^7^^7^;U> 2-i-73 L )l73 L )l, 

3- f'7^)V7'^)V, 4-^7^7*^, l-7xZM>f;k 2-7xX 
frsOf-M 3-7xrM>fik 4-7x-JK>f;k 5-7x'M> 

10 3^k 1-±7^)V^<>^)1. 2-j-73 L )V^>?-)l, 3—f7?)V^>3 L )V, 

4- i~7^)V^>^)V, 5-±79)V^>^)V. l-7iZJl/A^yjk 2-7 
x~ Jl/'N^i/JK 3-7x^;i/M^y;k 4-7i-i^y^ 5 -7iZ 
;W\*->Jk 6-7x-M=lr^k l-t7fM>fik 2-?"73 i ;W*> 
^;k 3 -1-73-)V^>3-)V, 4-t7^)VO^)V, 5 - + 7?)V1>3 L )l>. 

15 6-t7?M>f JUDiitt ; 4-i?nD^>J?Jk 2- (4 

bP7x~;w x^;k o-xhP^>>>;k 4-zhD^>^k 2, 4 

-7-hD^>^k 4 OD- 2 h P^>>>jkD<k-5& f-hal, A 

73Mk 7xt>xi/-;k 7> h7-fex;KE>J;5ft r7U-^*j ; 2 -pt^ 

20 7i-ik 2, 6-^^7i^Jk 2-7Q07i-Jk 4-7PP7xX 
;k 2, 4-^P07i-ik 2, 5-^nD7x-Jk 2-7*Dt7iZ 
;k 4-ZhD7iZJk 4-^DD-2-ZhD7x-MJ;^<j: 

;\d^>i^, - hPST«m$nfc7U-;kSj £#tf&;i<>:^T£, 
fffcfctt r{g^7;i/+ji/gj, r^7y*T?BJft$nfc<ft»7JP*;w*j, r7-7;u 
25 rnhai, Aoy>R^T7 , J-;pai«««ftsnfc79^*;i'*j * 

0 , 2 t>\ziffm\z\$, 2-y7;x^;H, 2, 2, 2 - mj£ppx^;v£, 

2-i7DD7x^Htittt4-i7DD7x-JHTfeS, 
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-«5t (1) - (3) R 7 , R 8 , R 9 RtfR lo a£tffca#© mm.%&L<D 

xmitch(D(Dm, *^)V3-3r, x^jvnr, t e r t - 7^)Vf*<D£oti7 

-WLft (1) ~ (3) 4», R 7 > R 8 , R 9 RUR l0 mxS\ZaM(D 1^^1-5 

V^P^y, n-^h + y, <V7'h*y, s-^b+y, tert-^ht 
n h*is%mfZ>Z\t&T*t, &m\Zte, ^H+yXlilh+yST 

-jK5t (1) - (3) R 7 , R 8 , R 9 Rt;R 10 3e^K:a»© rjfc&#i~5 
<D7)V*)V?*&} ilTH 0J;tfcf> X^^-^-, ^Dfcr^^^, 

-YV^DhT;^^, ^frtt. jVJrfrtt. tert- 

-#5£ (1) ~ (3) 4>> R 7 > R 8 , R 9 &tfR 10 £> 

>X 3-^7;7'D^y, 4-v7/":/b*v, 3 - f>7 /" - 2 - *^)l7u 
Xttl-y/^fJV- 1 , 1 -v^^JM h*v£#tf££ fctfTS, 

-JKjC (1) ~ (3) <K R 7 , R 8 , R 9 &tfR 10 &tflCaS¥(D r^^^ i - 5 

7$;, ^ntf;i/7^y, -<y^Ptf;i/7$y, T'wsy, -rv^;P75 
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)V7*J. *J (s-T^V) 757, y(ter t-7>;W 7 3 

r^^ic i~5^7;p+;vSj atit x^;k yo 

e;w, <v^atf;k <v7*at:;k -ivfj-jv* s-t^;k ter 

r^*o7>^Mj ttt, sS-p (or 38 ) (NR 3b ) -e^snsg (a 

R 3 b tt^it 1 ~ 6 07 JV+JH^/Tt.) £Ic<*U ffSfctt, 5£-P (OC 2 
H 4 CN) (N(iPr),) Ti^nSlX^-P (OCH 3 ) (N(iPr),) 

Ai/Ujk <vauij;k tf^yfjk yry-ni^ x^y-ok 3-^^ 
/^v-ok 8 -*5-)Vj-tJ4)V* 3 -x^;i/*7*y^;k 3, i-v*? 

^-ffT-hJ^fr. yrxrt/'Ok Ji-^tU-OV, 7 < i** J ^ hmS^-f 
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*Jt^)\,<D&oUft)\/#* : sfc7)V*M)W^-)^ tuuj^fr. i>$u 
u7-\z^)V, MJ£DD7-fe3 1 ;k HJ 7)\>*n7-k ; ?)\'(D£.oW\u7y&m 

7)V3r)vx)i#~)\'m, * h*i'7iL^)V(D&oUim7)izi*i/i&m7)\'*)i> 

<DJ;5ftAoyy 7U-;y#;ytf~;i^ 2, 4, 6- MJ*^;l^>y-Ok 

3 -^j)l^i/^>V^)V, 4-t))Vts*i/^>V'1 )V<D£?tSit>JV#*>>ik7 
i)-)lt>)l#-)l%, 4-~ hD^>VW )V. 2 --ha^>l/-f ;KDJ:-5^- 

hD^7U-;i/^^^-^s ; 2- ^^AOko^-pft 
j;5&7U-;wt7U-;u#Jy#-Jyg^<£> r^«7^;i/Sj ; * h=^>#;u# 

0i^<i: rffl7i^ + y*J^^Hj ; 2, 2, 2 - h'Jy Paxh + y^Jl' 
#-;k 2-hU/fjVyUJVxh^y*M-JK?)J;^/<j: r/\Dy >Xte b >J 

^m7)v^)v^^)v^rmm^ntci&m7)V^^^io)vt^)imi]\i^)v^^'y 

- hD^>yJk^y^MxJk 4 - zhD^>^^y*^-J^J;5 
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T^-CD^j *mW<Dfc£V!} (1) £tf (2) tt, m\Z'tZttifi'V%&<D 

)v%v±m&mm> 7j^r^i,i, r^M, da> 

15 xfM, xfk>y7$ N-^^;i/^;i/^^ >m> itr-vyVL, vx 

^>v?;Wx5 1 U>v7 5>S> zuuzfuft'i >i&, :/a;*K>8L yi^;- 
7>tx"7Al, (th'D + y^^) 7$;^>l0,J;^fWI 

«k-5^<£iSR7;i'*>^;i'*>it^ ^>"fcr>*;u* p - hjpx>;ui/# 

>mm©J:-5^7U-;kX;i'jjN>^^ m&, U>=fKtt* 7"?JVBfcttU □A 
25 ^^m, £x>$?:&, SSgfcg, ^a^MML vw>K^©W«IKJi;S^ 
^Uy>H, US»£, 7J^x>l, tf^x? 1 >i&, ^;i/^$>K4t, 7XA 

5* >&&©<£ ?ft7^/i&:&£gtfs::£#T#5 0 
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^i/^i.iSC.t^^J^'Ji^Il, 7,>k5X<7A:&, t*&* Sfttt, 
^'^M, 3iAVl/hm^0^^m ; 7>^x<7A:&0J;5ft*S}$&, t-:*7 

y*7X>>>&, ylW5>l, HJX^;U7^>&> 

>8U N, N— /^>yJHfl/>y75>l, 7 a □ 7°0 7° P # 
yX^;-J>75>l, N-^>y;H7xW75>I, fcf^^ 

x^>x;i/*>mm^ct5^M7;i/*>xji/*>m^^>-^>x;w^>^m, 

15 p- h;i/X>XJl/^>m^(D«J;-5^7'J-;i/X;i/7}s>^j^ > gm&, u 

r>A7$i&, 7X>i£ifi, SSg&ig, ya-)il, TW>$?i&^ 
W^liMm ; ^'Jy>i, 'Jy>I, 7;i/^x>&, ^-Jl,-^>^, 

*%W<Dit&M (1) X.ZS*<Di&<D?t>. Hmuit^thx\t, 
20 (1) R,^^R 2 ^\ |iJ-Xtt£&oT, **Jg(^ Mi^v-Jl^ 5f§^7 

□ Any>t)t<tty7;lT7U-JWt^$nfc 1 ~3i®7U- 

(2) R,&r/R 2 ^\ ipj-xtt^^-^T, zK^hhs 7-fe^;i/S, ^>y<;i/S, 

25 ^>>?;PS> p-^h + v^>v;H, y/h + yh'J^S, ty^h + yh 
V^PgXtet e r t-7 , ^y7x^yU;HT$S^M^0]|, 

(3) R 3 #> 7K^m^, mmmj'y)^, ^#i^7v;WS> l~3fl§<D7'J- 
^STfilHSnfc/^Ji/g, fSS7^^JV, M7JUn^S/, AD^r>feb<tt 
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(4) R 3 ^\ OV-VVm, 1>i?)V&s p-*h* 
i"*>i?)V& t e r t -^^7j-JVvUM, -P (OC 2 H 4 CN) (N 

( i P r) 2 ), -P (OCH 3 ) (N ( i P r) 2 K X«> 2-# 

DD7l-Jl/t)b<tt4-^DD7l-iHJ >HSt$5{^*<i:^0l, 

(5) A#E8*S£, £fcte-0-CH 2 - (^T, Wtmm?\t4'&<D*3 L V 

(6) 6 -75 77°u >- 9 --r;u (sp-&, 7t^^), 75 yg#&i& 
^©««itfii«snfc 6 - 75 ; ^'J > - 9 - < ;k 2, 6-^75/yj 

> _ 9 _^;p, 2 -75y-6-^DD7U>-9-fJk 75;S«^fiK 
O^ST^i^tlfc 2-7$y-6-^Pn7 P U>-9-^fJk 2-75 7- 

6-7;^d^u>-9 — r;K 7 5 ; i^M^fi)co§iiT«i$ nt 2 - 

75 7- 6 -7;V^D-/U >- 9 2 - 75 7 - 6 -7Pt^'J >- 9 - 

-r ;k 7 5/ i*wwjj0«WT«i*nfc 2-75/-6-ya ; e7 , u> 

_9_^; k 2-75y-6-th'o + yyU>-9-f^ (gp^> y7n~;U), 
7 5 7 £#*K£jfc©#«STft*$ttfc2 -75 7 - >- 
9--OK 6-757-2-7 h^v^U > - 9 - -f JW, 6-757-2-^D 
□ yj >- 9 --f 6 -75 7 - 2 -7^tD^'J >- 9 --f;W 2, 6-v 
^h+y7'J>-9-fJK 2, 6-^aD7U>-9-^JK 6-*jl/#:/ 
hyU>-9-^;K 2-^-^7-4-757-1, 2 - yh H □ tf U 5 v>>- 

+ 7-4-757-1, 2 -yt KofcfU 5^>- 1 -'OK 2-^+7-4- 
75 7 - 5-7)1*0- 1 , 2 -yk HDhf'J 5v>- 1 — OK 75 7 
&£j£®#«ST#«;* tl/c 2 - #*7 - 4 - 7 5 7 - 5 - 7)V*U - 1 , 2 - 

ykh*oeij5y>-i — ok 4 - 75 7 - 2 - :**V - 5 - - 1 , 2 

-yk HDtrU 5^>- 1 --OK 2-*+7-4-* h**>- 1. 2-ykF 
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5^>-l-^;K 2-t*V-4-kFD^y-l, 2-vbb*otfU^> ? > 
-l--f;p (IPt>, ^7-/^), 2-t+V-4-hFD + y-5-^^-l, 
2-ybFDeU5y>-l--f^ (BP"£> 4 -7 5 J - 5 - 

-*J-)V- 2 -#*7 - 1, 2-^t Hnt!U5^>- 1 -1 )lT&Z>itGVo%. 

(7) ^>y^;V75 yyu >- 9 7x-ji^ 2 —f yy^u^ 

10 75;-6-th*D + y7' l J>-9-'fJk £f7— ;k 2-^*7-4 

y-r;u75/-i, 2 ->>t HDbfU r/>- 1 ->h:>-;k 2-:** 

v-s-*?-)i- 4 -^>7<;v7$ y- i , 2 -s;t Hntrus v>- 1 — f 

15 ±12 (1) ~ (2), (3) ~ (4) (6) ~ (7) fcL 

<65«oX, <kD#»fcfc£***U (1) fc*5V>T, R,RtfR 2 

* (i) - (2) a>6tt*fcaftu r 3 £ (3) ~ (4) 

A£ (5) A^ftiClDil/, B£ (6) ~ (7) fr&ffitfcaftU Zfr, Z. 

20 (2) - (3) - (5) - (6), (2) - (3) - (5) - (7) , (2) - (4) - (5) - (6) Rtf 

(2) - (4) - (5) - (7) T&3« 

(2) Rtf*©**©^, »Si^k'&!»tbTtt, 

(8) r 5 ^\ m-x\muox, **^f, 0JKi^7x;i/«> »7x;n, 
25 a py y h l < \t i/7 j st7 u -;wa*«*si*nfc 1 ~ 3 ® 07 u -jpstii 

(9) r 5 #, isj-xtegft^x, #mj§H\ 7-fe^;i/S> ^>y-r;us, ^> 
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do) r 6 ^ mttm7-»vm, mm7 ; s)vm, i-zmorv 

-;HTti$tl/:^?M, ^,Wl7)V^-)V, im7)l>3*^, ;\uy>bh< 

j m~?7 u -)vmm&2 ntz i ~ 3 mo)7 u nfc* ^ 

(id r 6 ^\ 7kmm?, 7^)vm. ^tw^s, ^>vjps, p-7h 

*^>^;Vg> tert-Wy7x-;V->'JiH, -P (OC 2 H 4 CN) 
(N ( i P r) 2 ), -P (OCH 3 ) (N ( i P r) 2 )> Xte, 2 

(1 2) 6-7 = y^u>-9-<;u (ip^> 7t--jv), 75 7g#$ 
i^©Mit«i^nfc 6 - 7$ ; >- 9 - ^ jk 2, 6-yj5;y 
ij>-9--ok 2-7^y-6-^nayu>-9-<;i/, 7$;s^si^ 

- 6-7MDyu >- 9 --01, 7$ j mmm%i&<DummT®m2ntz2 

_ 75 ;_ 6 _ 7j ^n7 B U>-9-(;k 2-7=y-6-7*D ; t7" , J>-9 
- 'OK 7 5 7 g^®£/&©{ragT&tl $nfc2-75;-6-7'D ; E7U 
> _ 9 _^; l/> 2-7^-6-tFo^y7 s U>-9-^^ (BP^, ^7_- 
^,757 I^^i^fiEC^iltftl S^2-7=/-6-th'n^->7"'J 
> _ 9 _^ > ,l /> 6-75/-2-^^y7°U>-9-f;k 6-757-2- 
£ pa-7°U >- 9 --Oh 6 -757 - 2 -^l^O^U >- 9 --Ok 2, 6 
-if* h^v^U >~ 9 --OK 2, 6 -^^□D7*U >- 9 ->OK 6-*> 
/jyh7 P U>-9--f;P, 2-**7-4-757-l, 2 - t F □ tf U 5 >> 
>-l--OW (IPt>> yhv^), 757 l^l^fiE<D«IST^I$ nfc 2 
-**y-4-757-l, 2-ykKDh'U5y>-l-<JK 2-#*7- 
4-75 7- 5 -7;b^D- 1 , 2-ykHDHU$y>-l-^^ 75 7S 

^m^^c^^^ST^^^nyt 2 -^-^7-4-757- 5 - 7;v^d - 1, 
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2-> J hh*PtfU^> 5 >-l-'1';k4-7=y-2-^^V-5-^DD-l > 
2-5>tFDl£US$»-l~f;K 2-tf*7-4-* h*y- 1, 
KDtr»J5^>-l-^;W 2-^V-4-/;W*7 r h-l. 2-^kKDt? 
|J5 5^>-1— 2-^V-4-tFD^«>-l > 2-vhFDtrU5v 

1, 2-yk h*D tfU 5 1 --f ^ (gP^> ^-Jl'K 4-7S/-5-* 

5 t ;W-2-**V-l. 2-^tHotfU^> f >-l-^^ (BP'S, 

yhyzjw *fctt, 7 5 ; i^ft^ucfiwcfiiisnfc 4 - 75 ; 

- 5-^^-2-^+V- 1, 2-yk KnfcT'JS v>- 1 --f;n?a*fc£ 

(13) B^', ^>7-f^7^yyj>-9-^Jk 77-Jk 2--fV^5 1 U 
;V75;-6-tKD^y^U>-.9-'fJK i/7^-Jk 2-:**7-4— 
>VW;U75/- l. 2 -$?k HPtfU 5 5>>- 1 yhy-il/, 2 -:* 

*7- 5->^ju-4-^>y-r;P7^y- 1. 2-s>t KDt?us^>- 1 - 

±E(8) - (9), (10) - (11) £tz\Z (1 2) ~ (1 3) W\ # 
m#<^^«oT, cfcO»afcfc£toftjRU -«5S (2) fc£V>T, R 
.RJJtR,* (8) ~ (9) U R 3 2: (1 0) ~ (1 1) 

attca^t, b£ (12) - d3) u Ene>£tt«K 

(9) - (10) - (12), (9) - (10) - (13), (9) - (11) - (12)&tf(9) - (11) - (13)T 
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OH 




#3893 ©-asa (3) (4) x*mtsnzm&o^irnfr--m£k±%i£tc 

(14) AA«Ii^Sfett-0-CH 2 - Cu«gfli4-fi©^fU> 

(15) R,««, iteI7yiH, *»«7^;HI, 1~3«07U 

-^gTg&snfc*? 1 ;^ {«7;wu> ffift7;io*s/, AD^>t>t< 
a v 7 y St* 7 u - )im t>m& £ nfc i ~ 3 e © 7 u - jwst b& $ n/t ^ 

(16) R,^ TK^gCT, 7^)Vm, l>V4)V&s *>z?)V&, p-*h 
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(1 7) B#> 6 -75 7:/'J >- 9 -<f (IP'S, 7x~Jl')> 75 7g#$ 
K^(K©««[*T«»*nfc6-7SyyU>-9— 2, 6-y75/7' 

SKO^ilTM^tlfe 2 - 7 5 7 - 6 - * □ □ >- 9 — f ;k 2-75/ 

- 6 - 7 □ -J U > - 9 - <i )V, 7 5 7 8#«K£fi)c0fi&«a*Cfc« S fife 2 
-7$;-6-7MD^U>-9-^jK 2-75;-6-7nt7U>-9 

~f 7 5 7 x^i^oftRX-pftR $nfc2-7sy-6-7 , n^yij 

> _ 9 _^;l /> 2 -757-6-k HD+^7'U>-9— "OP (SP^> ^7 — 

jw, 7 5 ;i^*t^riso«i« T«isn& 2 - 75 7 - 6 - 1 kp+v^u 

>-9--fJk 6-75y-2-/h^y7U>-9-fJk 6-757-2- 
i7aD7U>-9--fJk 6-75y-2-7J^D7U>-9-fJk 2, 6 
h*5/7*U>- 9 --f ;k 2, 6-> ? ^Pnyj>-9--i';P> 6-*;!/ 
#7>:/'J>-9--fJk 2-^V-4-75/-l, 2->>kKnkU5v 
>-l--f;i/ (BP'S, ->hy^), 7$7**<«Bft^l*©«ttSTfttt$nfe2 
-^-^V-4-757 - 1 . 2->>kFPkU5> J >-l--Ok 2-**7- 
4 -75 7 - 5 -7;i/^D- 1, 2 - v k K P k U 5 v > - 1 — ( )V, 757S 
#«K&J$<Z)«ttgT#«£ tlfc 2-^V-4-75y-5-7JPtO-l, 
2 -2>fc HDtTU 5 - 1 --Ok 4 - 757 - 2 -#*V- 5 -2 an - 1 , 
2 -i?k KofcT U 5 v>- 1 — f;k 2-:**7-4-7h*->-l, 2-vk 
KDkU5> J >-l-^;K 2-:**y-4-*;kfr7>-l, 2-^kKPb? 
»J 5>?>- 1 --Ok 2-**V-4-kHD*'>-l, 2->>kKPkU5> J 
OKRp-fe, 9r>^), 2-t*V-4-hFn+y-5-/fJV- 
1. 2 -yk h'Dk'J 5 v>- 1 ;i/ (BP^ 4-757-5-7 
5 t ;W-2-**y-l. 2 -vk KokU 5 v>- 1 (IP^ 5-*<?)V 

- 5 2 -**7- 1 , 2 -vk KPk'J 5v>- 1 — f ;UTfe*^'J 
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(is) ^>7-f;P75/7u>-9--r;k 7x~;k 2— rv^xu 

Jl/757-6-k FD**>7*U>-9--1';k 2-;fr*7-4-^ 
>7-f;l'757- 1, 2-ykKPt'J$y>-l-^;k ->h->-;k 2-:* 

^v- 5-^^;i/-4-^>7<;i^7^y - 1, 2 -yt k □ tru 5>>>- 1 - 

5 -Ok 5-^^yhyil ^7^;PXtt^5n^*T*«*U Utf 

-flSjS (4) <Dm&Z:t%tZ>miS\Z\Z, 
(1 9) 6 -7577°U>- 9-^1- (BPS, 7t-^)« 7$;IA^ 

i^©Ml^i$n^ 6 - 75 ; > - 9 2, 6-^7577° 
10 u>-9--r;i/, 2-7$y-6-^DD7'u>-9-<jk 7$/£)0*«K'& 

- 6-7j^pyj>-9 -<f ;k 75 ;m&mwi&i8,<D®mm'?&mt£ntz 2 
-7 $ ; - 6 - 7 )v*u?v >- 9 — ok 2-75y-6-7a^7 p u>-9 

15 >-9—Ok 2-75;-6-tHD^y7U>-9-fJ|/ (IPS, tf7~ 

;p)>7 5 /Sd*«ie^fijE0«ttST««$nfc 2-757-6-fcK p*~>7»j 

>- 9 --Ok 6-7$;-2->h + y7U>-9-^Jk 6-757-2- 
£dp7U >- 9 --Ok 6-75;-2-7JVtD7'J>-9-'fJK 2, 8 
h + '>yj>-9— Ok 2, 6-y^DD7iJ>-9-fjk 6-7^ 

20 *7'h7' l J>-9-'fJk 2 -^-^V -4-757-1, 2-yth*at!U5^ 
>-l--OW (BPS, yhy^), 7S7 3l*««Elft^fiJS©««*Tftfll$n-fc2 
-^-^V -4-757-1, 2-yt Kotf'J5> ? >- 1 — Ok 2-^*7- 
4-75 7-5 -7;i/^D- 1 , 2-yt F P U 5 v > - 1 - <;k 75 7g 
#8K£jfc©#«ST#«3nfc 2 -*+V - 4 -75 7 - 5-7)V*U-l , 

25 2 FDtf'J >•/> - 1 —Ok 4-75 7- 2 -^V-5-^DD-l, 

2-i?kKotrU5^>-l— Ok 2-:t*V-4-7 b*v-l, 2-yh 
KPtfU5^>-l--Ok 2-^V-4-^JW7h-l, 2-vtFat: 
U5^>-l--f;k 2-^7-4-th'D^y-l, 2-vt KPtT'J5v 
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(BPS, Vyis-)l). 2-^V-4-th'D^y-5-^^- 
1, 2-vtKntf'J5> > >-l-'1';i/ (IP*,, ^5 4-75/ -5-* 
^^-2-^-^7-1, FPfc?'J$^>- (gp-£, 5-^^;p 

- 5 -j*^;!/- 2 - ^-^V- 1 , 2-ykFDlfiJ$y>-l ;i/T&£:tU 

(20) Bd«, ^>y-f;i/7^/yU>-9-'f^> 7t^JK 2-^7:^1) 

>V*-f ;P7^/- 1, 2-^kKPtfU5>?>-l--r;K yhy^k 2-:* 
*7- 5 -y^Jl/- 4 -^>7<;V7$ 7 - 1 , 2 -S>h h'DlfiJ>y>- 1 - 

*fc, *%w<d*v 3* t v*?- FmmfcRtf^omz. -«5£ ( 3 ) s^u (4) 

£<ktf (4) lTO±^WbTUT*>J;^ 0 

(15) ~ (16), (17) ~ (18) (19) ~ (20), te, # 

(3) K&^Tte, A£ (14) *>&ffi*fc»fcU R,£ (15) ~ (16) 
7^£>ft;f KjiiRU B£ (1 7) ~ (1 8) J&»5ffiSfciiflU -jRifc (4) 

fc&HTte, B£ (1 9) ~ (2 0) SftjfcfcajRU £tt£>-$:5£ (3) 

*j;tf-«5* (4) ^m^*fcttw^©*jt*«»fca^'ftT#&nfc*u ^ 
^^i/^^h*^#:^^coifi#±i^$n^^fejfjiT^^. -jks; (3) 

K:*5Vj-S«ptCff3i^ffl'&1i-tt, (14) - (15) - (17), (14) - (15) - (18) , (14)- 
(16) - (17) , (14) - (16) - (18) T-$>%o 

(1) TSSnS^^tt, TE©Aj£fccfc?K -JKiS (2) T&sna 
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(Aft) 

Afe 

RiiO^. _ b 



-A. 



A-l 




A-2 



N9 N „ B 

\2 



OH 



A-3 



H 2 N. 



--A. 

6h 



A-4 



OH 



A-5 



OR 3 



A-6 



R 3 , A^«k^B«S(Fa5tra**«:^-r. 

fls£»A- 1 © 3 , ffi©««snfc*iia;*»«flitT^'&*A- 2 ^urti 

&A-4) ^A-4f:, R 1 R^/XttR 2 OftK, ^h + ->S 

H^k^^lTfe^^tlA- lO^SU, -125* (1) fcfcttSAtfaati 
£T&£i§£(;:te, M%-W$ffl¥-1 0 - 3 0 4 8 8 9*|&«fc£fc, A# 
K*»l-4©7;W*^>ST»6*^fctt, flIAtf, «pBB 2 0 0 0 - 2 9 7 0 
9 7^aa£CEi3ftt^5. Aj&*-0- (CH 2 ) m -, -N (R 4 ) - (C 
H 2 ) -T&Z>i£&\Z\t, mn<t&to-V$>Z<k&mA-l\*&ft<DB&lzmVT 
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lip - HPx>x;i/*-;pgT&3o 




|W|-T&5#, Y©&Hgte> Bu$©R 6 tc:&tt3 

<b£$lB- 1 IC/I^^AT^xb \z&fcfo2-®ZZt\Z& VmMl&fclfc&ft'D 

B-3&&5. -fb^^B-3{C, R,;Rtf/X«R 2 *h*->STttfc£ 

1^5|SWb^T&$jb£t)B- 1 ©£/&#&&> Tetrahedron 54, 3607- 

3630(1998), #12 0 0 0 - 2 9 7 0 9 7 *r&ttfc £ fcfBttSnt^*. 
(2) tfU^S^Utf^KSIW*©^ 
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^ttCkD^fiJtSnSS) §#AU, ^4feA-6ifcttB-5«r»S. DNA 
£i£*IH P L C T##rT £ £ <h tc=fc ffgJ* U ^2 £ l'*?- K £»#©£/** 

mXlfs #§1 2 0 0 0 - 2 9 7 0 9 7 10-304889 
Kffi«©;&i£&##K:t*5;:£j&*T££. (1) (2) £43 

wn%ik*mm*Gtz>%£\z.-z>^xb. mmw-i 0-30488 9^sniei 

^#©2#ffi.!a±©'fi@£> 1 Xte2£U:©^$*£ Kfc^LTPfilKS 
0, #£b< te8~3 OiHT&S. 

©&4&» &< ^rtfcSatfiut^Tf^S. fit, 0J;U** t>XRNA 
J4i;*tUfcae^©«**fi*bT««*»*1-*IS3tfti:UT©*ffltt**»l 
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:***l/tf^F©«littWh c DNAftt-*«l*K*fWtt*DNAf*; 
7\ ; ei/ + a.7-h'-n> (molecular beacon) fc£®IMIttJlM^ $*fc7>?" 
•fe>*& (Utflf-TA, DNAitW ^7 >5^- >£ffl&^©^14 

*»^2tbT#fflT**. *Tt>, -«a (3) T*sn5«imt«* 

h 5 V > tt 7 > -fe > X £ k: 4# { z M T * c 

[ ^IJ6 00 1 ] K 3'-a[2-Cyanoethoxy- 

(diisopropylamino)phosphino]-5'-deoxy-5'-(4-methoxytriphenyl-metriylamino)- 
5-methyl-2^0,4^£methyleneuridine Offc'&ft 7 ) 
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( 1 ) S'-O-Benzyl-S'-amesyl-S-methyl-^-a^-^methyleneuridine (ita^ 2 ) 
^^T> it&M 1 (25 mg, 0.069 mmol) ©tf'J> ? >*M (2.0ml) Id, 
^j^zMU'J H (6 Dl, 0.083 mmol) Srj)D^> £iBT 1 P#fl8Jfc#L&. MJ&$ 

&7^r>ay"J»*7A^n7hy77^- (fl-^lt^SEKx^ = 
1:2) ^ J: D»ll!b, fc£*2 (30 mg, 99%) &efi*»*i bT*#fc. 
•H-NMR (CDC1 3 ) <5: 1.93 (3H, s), 3.08 (3H, s), 3.89, 4.09 (2H, AB, J= 8 Hz), 
3.93 (1H, s), 4.53, 4.61 (2H, AB, J= 13 Hz), 4.61 (1H, s), 4.56, 4.67 (2H, AB, J= 
11 Hz), 5.68 (1H, s), 7.26-7.42 (6H, m) and 8.56 (1H, brs). 
mp. 76-80 "C 

(2) S'-Azido-S'-deoxy-S-methyl-^-O^'-amethyleneuridine {{Ca^fa^) 
20% Pd(OH) 2 /C 30 mg (DX? / -)VMmWZik£%Q 2(35 mg, 0.080 mmol) 
01^ t W\$-iL> (0.3 ml, 3.0 mmol) £50 A. 2 PtF^JP^jM 

Ufc. ttt*&3iifcJ:DP**U i81S£a*EEg*&* ft&tifc 5'-0-mesyl-5- 
methyl-2'-a4'-C-methyleneuridine (fb£&3) £>e£li# (27 mg) 

itGW) 3 (27 mg, 0.078 mmol) <h7^b^- h 'J £ A (10 mg, 0.154 mmol) <D 
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y7^*M75 H (3.0 ml) JgttfcMteUTF, 1.5 «p|W, 100^^2 

"?%>£, ik&V! 4 (28 rag, quant in 2 steps) 6»IiUTllfc, 
'H-NMR (CDC1 3 ) d : 1.90 (3H, s), 3.77 (2H, s), 3.84, 4.02 (2H, AB, J= 8 Hz), 
4.14 (1H, s), 4.58 (1H, s), 5.55 (1H, s), 7.47 (1H, s) and 9.89 (1H, brs). 
IR (KBr) 2105 cm 1 (N 8 ). 
( 3 ) 5'-Deoxy-5'-(4-methoxytriphenylmethylamino)-5-methyl-2'-C>,4'- C- 

methyleneuridine (■it 6 ) 

g£^«ET, 4 (28 mg, 0.095 mmol) <D tf U 5>>*JS (3.0 ml) h U 7 

x-;V**:7^> (49 mg, 0.19 mmol) £iQA. ilT3HWlfc. 28% 7 

^-tvk^ (5.omi) ^ip^.> tszizummfeWistzWi. ®mzn&%3zL, 

5'-amino-5'-deoxy-5-methyl-2'-(9,4'-C-methyleneuridine (-ffc-n ^ 5)£SL£yi& 

^.mn.my,^^so)\d^^>mm (2.0 mi) ct;^ n^hj^i^dd h 

(32 mg, 0.104 mmol) fciPA, 3 WM«#U&. Rj6*K:fl&fllMF*£ln 

*yjV*7A^D7l>^77^- (^□P7^;i/A:^^y-;i/ = 9:1) l:=t"3ii 
U 6 (45 mg, 87% in 2 steps) fc&fiifttft&lfti bTttfe. 

'H-NMR (CDCls) (5 : 1.91 (3H, s), 2.51, 2.65 (2H, AB, J= 14 Hz), 3.74 (3H, s), 
3.76, 3.92 (2H, AB, J= 8 Hz), 4.25 (1H, s), 4.35 (1H, s), 5.63 (1H, s), 6.76 (2H, d, 
J= 9 Hz), 7.14-7.80 (15H, m) and 8.99 (1H, brs). 
( 4 ) 3'-0-[2-Cyanoethoxy(diisopropylamino)phosphino]-5'-deoxy-5'- (4- 
methoxytriphenylmethylamino)-5-methyl-2'-(9,4 , -C-methyleneuridine 

^^m^T, 4t£^6(56mg, 103 Mmol) £ 9 M V tfJl/7 > : E-«> Af h 5 
7U H (20 mg, 99 Mmol) 07-fe h~ h UJ^rh7t FD77>®I (3:1, 4 
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ml) £iDA, 2-iyjyx^)V NMMN'-t h y-i 7 7°u e;V#a#n>>75 ^ 
h (53 Ml, 167 //mol) £jJD;LT> 16.5 B#F B 1jt#Lfco 2-'>7yx^Jl/ 

^i^,AA'-xh7i'y7 P Ptf;U^X^Px7 5^'r N (10 At 1,31 /zmol) 

5 Z*Ui?7*y<1 h(50 /xl, 157 /imol) i£JPU 2.5 P#Hmi#bfco £§^£MEE 

it&W7 (69mg,90%) Z&m^tLT'&tCo 
31 P-NMR (acetone-cQ (5 : 142.3, 142.5. 
10 mp. 74-77 X: 

mMM2] ?7l'*i/Fmmfc<D£n$ l I 3'-0- [2-cyanoethoxy- 
(diisopropylamino) phosphino] -5 • -O- (4,4' -dimethoxytrityl) - 
2 • -O, 4 ' -C-methylenoxymethylene- 5 -methyluridine {it'a % 1 2) 



15 

SHtS0l2 




1 2 

25 

( 1 ) 2 1 -O, 4 * - C- Methyl enoxyme thy lene - 5 -methyluridine 
(tt&tll 0) 

H^^,)ffiT> HfHTMb-a 8 (48 mg, 0.10 mmolIJ. Wengel et al . , 
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^H^SftT, ^TMt£#j8 (48 mg, 0.10 mmol : J. Wengel et al., 
Tetrahedron, 54, 3607-3630 ( 1998 ) £fBfc<ZMfc£tl) <D 1 , 2 - v£ □ □ * 
?>®&\Zp - h)VJL>Z)Vfc>& ' l*fP% ((10 mg, 53 |imol) *3«fclM 
^Jl/AT^xtitMso mg)£#D;u ^<&ffi£&& 2 PtlWJSiffiLfc. KftttlCtt 

j!jyjW7A^D , 7h^77^-(n-A^> - SISHfJK3:2,v/v) 
IdcfcOimmU. te£$j9<41 mg. 84%)*fifi*»*<!:LTf#fc. 
mp 65-70'C. 

*H • NMR (CDC1,) 5: 1.52 (3H, s) , 3.54 (1H, d, J - 10 Hz), 3.68-3.76 
(3H, m) , 4 .37 <1H, d, «7 ° 6 Hz) , 4 .44 (1H, d, J" ° 6 Hz) , 4 . 50-4 .60 
(3H, m) , 4.79 (1H, d. J a 12 Hz) , 5.21, 5.31 (2H, AB, J = 6 Hz) , 
6.12 (1H, s) , 7.21-7.37 (10H, m) , 7.60 (1H, s) , 8.07 (1H, brs) . 

20%Pd(OH) J /c (25 mg) OI^ J —)VBMt&\Z{£&to 9 (36 mg, ca.75 
mmol) <D3L& /—)Vf&Utz/>?U'\3r't> {0.36 ml, 3 . 7 5 mmol ) SrflQ A> 3 
P3M31«£l/fc. jg£«&*3ifiLfc&* Zmzz/V% (0.2 g) SrjQ*., MJEHMBU 

^/-;l/(12:l, v/v)) Kl«fcDttfSlU <fc£#JlO(20 mg, 89%)£#fco 
mp 294-295*C. 

l H - NMR (CD 3 OD) 6: 1.86 (3H, s), 3 . 65, 3.70 (2H, AB, J - 12 Hz), 
3.70 (2H, s), 4.18 (1H, d, J = 6 Hz), 4.49 (1H, d, J - 6 Hz), 
5.07, 5.32 (2H, AB, J = 6 Hz), 6.05 (1H, s) , 7.99 (1H, s) . 

( 2 ) 5 ' -O- (4, 4 • -dimethoxytrityl) -2 • -0, 4 ' -C-methylenoxy- 

methylene - 5 -methyluridine ('ffc'D % 1 1 ) 
gSS§^8ST> £i&TMfc£$l 1 0 ((157 mg, 0 . 52 mmol ) <&&zK tT U ^>(3ml) 
h*-> H'J^^PU H (DMTrCl> 266 mg, 0.79 mmol) £2)P*-> 
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A~^^y-;K50:1, v/v)) KiDiMU 1 (315 mg, 100%) £ 

5 UTt#7c. 

mp 189-194'C. 

'H-NMR (acetone-d s ) 6: 1.42 (3H, s) , 3.34, 3.38 (2H, AB, J = 11 
Hz), 3.70, 3.85 (2H, AB, J = 12 Hz), 3.79 (6H, s) , 4.34 (1H, d, 
J - 6 Hz), 4.91 (1H, dd, J - 6, 6 Hz), 5.07 (1H, d, J - 6 Hz), 
10 5.28 (1H, d, J = 6 Hz), 5.30 (1H, d, J - 6 Hz), 6.16 (1H, s) , 
6.89 (4H, d, J ° 8 Hz), 7.24-7.51 (9H, m) , 7.60 (1H, s) , 9.97 
(1H, brs) . 

(3) 3 ' -0- [2 - cyanoethoxy (diisopropylamino) phosphino] - 5'-0- 
15 (4,4' -dimethoxytrityl) -2 ' -0, 4 1 - C-methylenoxymethylene- 

5-methyluridine (it-a^H 1 2 ) 
QM^MT, ik&Wil 1(100 mg, 0.17 mmol) tv-f V7*D \L)V7 — 
AT h K (40 mg, 0.23 mmol) <DM7^7±. h U V 7 h K □ 7 

7>®m(3:l. 4 ml)K:> gjfiT 2- i>7 >> X3\N/- N , N , N ' , N ' - ZT h 7 
20 PtrJl/^X^n^T^y-f h (189 pi, 0.60 mmol) ^JP^T, gfflT 4 B^Mlfc 

U*7 f W7A^OTh^77^- (n-^\^1^> -»«I^Kl:l, v/v)) 
£J:9*ifiU \t^mi2 (107 mg, 80%) & 66^* t UT^fc. 
mp 81-87'C. 31 P-NMR (CDC1 3 ) 6 p :. 150.50, 150.83. 

25 

[%mmz\ W^-^KIi^O^^jV-benzoyl^'-^'-C-inethylenoxy- 
methylenecyt idine (fc£^2 6) 
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( 1 ) A^-Benzoyl-4'-C-acetoxymethyl-2'-^acetyl-3'-C'-benzyl-5'-^ 
tert- butyldiphenylsilylcytidine Ufc£«Kj 2 2) <D&J& 

^^m^T, it£%2 1 (1. 86 g, 2.93 mmol) 0)^7^7^ b—h 'JJW&jfli (30 
ml) i;^> , /'fi^>hy> (950 rag. 4. 40 mmol), A5 0-t?7. ( h U ^fil'y'J M 
7t^5F (1.67 ml. 11.7 mmol) fcin*.* 2f$P B m**Mb£o (TCfclfrWU 
h'J^f^'J^h'J^MO^^M^ (0.26 ml. 1. 47 mmol) £MT 

X^JW=3:2) K£D*f§S!U ft^« 2 2 (1.37 g. 59%) $efif&*£LTfc&. 
■H-NMROClj) 5:1.12 (9H. s) . 1.94 (3H. s). 2.12 (3H. s) . 3.77, 4.03 (2H, 
AB, 7=11 Hz), 4.51 (1H, d. /=4Hz), 4.54, 4.13 (2H, AB, /= 12 Hz), 4.60, 
4.20 (2H, AB, 7=11 Hz), 5.51 (1H, dd, / = 4 Hz, 4 Hz) , 6.24 (1H. d. / = 
4 Hz), 7. 65-7. 21 (19H, m). 7.90 (2H. d, 7=7 Hz). 8.12 (1H. d. 7=7 Hz), 
8.81 (1H, brs). 
mp 135-140"C. 

( 2) A^-Benzoyl-3'-^benzyl-5'-(?-/er/-butyldiplienylsily-4'-C- 
hydroxymethylcytidine Ut£4fc2 3) <D^0Z 

g^MT, \£GW 2 2 (6. 50 g. 8. 23 mmol) Orh7t HD77>:* =1:1 
(90 ml) <D®m\Z, zkiHfc'J^A-zkM (1.60 g, 38.2 mmol) £in*_, 2 Pf 
MMMfUfc. 7M^)^^A-?mm (500 mg, 11.9 mmol)*jbDA$e»fc2^ 

ss^-hu^ATft^s-fr/t. mmx?)wnti&\,> ^23 

(5. 24 g. 84%) LTmfCo 

'H-NMR (CDC1 3 ) 5: 1.07 (9H. s) , 3.11 (1H. brs). 3.68, 3.85 (2H. AB, /= 11 Hz), 
3.85, 3.73 (2H, AB, 7= 11 Hz), 4.32 (1H, d. 7= 6 Hz). 4.36 (1H. brs). 4.47, 
4.84 (2H, AB, /= 11 Hz), 4.82 (1H, brs), 6.11 (1H. s) , 7.21-7.61 (19H, m), 
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7.91 (2H, d. /=7 Hz), 8.14 (1H, d. 7=7 Hz), 8.93 (1H, brs). 
mp 144-145*0. 

( 3 ) A*-Benzoy 1-3 • -0-benzy 1-5 • -0- tert-M tyld ipheny 1 s i ly-2 » -0-4 • - C- 
methylenoxymethylenecytidine (ft^ft2 4) 

mnn,ffi.T. ft£#J2 3 (324 mg, 0.46 mmol), ©H*^DDI^>»I (20 
ml) te, j^h;px>^;i/sjN>|ft-7Kfq«5 (130 mg, 0.68 mmol) £JP;IT 600 tc 
mmbtzo C©^IH^7^A7^7tH (41 mg) £J)P;l> 60t;T 90 
L&. /t7^7^TtH (50mg) £in*, S 6fc 2 «rMfi|^Lfcft, 

M7A^D?h^77^- (n-'N*l7->:gfii!x^=2 :3) fc«kt)*|g[U ft 
£tl2 4 (230 mg, 70S) *6fiH#tUT^fc. 

'H-NMR (CDClj) 5:2.25 (1H, brs), 3.68-3.85 (4H, m), 4.53, 4,57 (2H, AB. 7 = 
6 Hz) 4.57 (1H. d, /= 11Hz), 4.80 (1H, d. /= 11 Hz), 5.25, 5.37 (2H, AB, 
7=6 Hz), 6.13 (1H, s), 7.25-7.39 (15H, m), 7.48-7.64 (4H, m), 7.87 (2H, 
d, 7 = 8 Hz), 8.24 (1H, d, 7 = 8 Hz), 8.73 (1H, brs). 
mp 102-1050. 

( 4 ) /V-Benzoyl-3 '-0-benzyl-2 • -0-4 • - C-me thylenoxymethylenecyt idine 

(ft£#)2 5) CD a"J5£ 
£M%.ffi.T, ft£%2 4 (1.05 g, 1.46 mmol) 0)£§7jt THF (30 ml) Jc 1 M 
TBAF co THF jgftg (1.9 ml) SrJPAT 18 J*M«»bfc. i§$g3cU <>U*y^. 
%y Ixty dt (n-'s*-iJ->:SMfcX5 t ;M:3) DHSU ft£4fc 

2 5 (504 mg, 72*) SrSfiHfct bTffifc. 

'H-NMR (CDClj) 5:2.38 (1H, brs). 3.70, 3.86 (2H, ABq. 7= 12 Hz). 3.73. 3.78 
(2H. AB, 7= 12 Hz). 4.52. 4.57 (2H, AB. 7= 6 Hz). 4.57 (1H. d. 7= 12 Hz). 
4.80 (1H, d. 7= 12 Hz), 5.25, 5.37 (2H, AB, 7= 6 Hz), 6.15 (1H, s), 7.29-7.39 
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(5H, m), 7.47-7.63 (4H. m). 7.86 (2H, d, 7=7 Hz), 8.28 (1H. d, 7=7 Hz), 
8.74 (1H, brs). 
mp 242-243*0. 

(5) yV-Benzoyl-2 ' -6>-4 ' -C-methylenoxymethylenecyt idine 

0 (it£W)2 6) ©£tfc 
^^T^ it^^} 2 5 (86 mg, 0. 17 mraol) QM?^*? J (15 ml) \Z 
zR&te/^v^A-fcttm (68 mg), v^p^\+1i> (0.17 ml, 1.7mmol) 

a, zmmiimmmLr^ ?>mz>>vt>7)v (o. 2 g) zwz., 

y-;V=12:l) K«fc DISSS U it£% 2 6 (30 mg, 43*) LTt#fc 0 
■H-NMR (CD3OD) 6:3.52-3.66 (4H, m), 4.50 (1H, d, 7= 11 Hz), 4.62 (1H, d, 7 
= 11 Hz), 5.01, 5.20 (2H, AB. 7= 6 Hz), 5.77 (1H, d. 7= 8 Hz), 5.99 (1H, 
s), 7. 15-7.26 (5H, m), 8.03 (1H, d. 7= 8 Hz). 

-f b"7°D haHUltoT, Expedite- 8909 (ABI &®i) J- £ 0 O . 2 pinol 7s 

DMTr ifciofttsn, sfi^snfctu ^ utf i««a#ia, miy 

J$JKtt& NENSORB™ PREP J: 0 filUSft, H P L C ( WakoPak* WS-DNA 

column, 10 mm x 250 mm) lCefc 0 ffilS U/z. 

U 3*7 7 H«»#:0«fiStt, i£*IHP L C (WakoPak* 

WS-DNA column, 4.6 mm x 2 50 mm) 

;l/7> ; & — ^AKSiAy 7 7— (pH7.0) ^> 1 ml/min.T 30 #<Z) 8~16%7 
th-h l JjV©^77-fI>h). ftTMIZs MALDI-TOF-MASS ZU^H £ 
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*1 :<b£^7 XT^t) Z$$tZ*VJ*#U*?}<®mft 



7-1 5 ' -TTTTTXTTTT-3 • 

7-2 5 ' -TXXXXXXXXT-3 ' 

7-3 5 ' -TTTTXTXTXT-3 • 

7-4 5 ' -TTTTTTTTXT-3 • 

7-5 5 ' -TXTTTTTTTT-3 * 



SItft* (*©D 

5 • -TCTTCNNNNNCTCTCT-3 * (C«2 • -f »>- 5 >ft««f*) 



No. 



NNNNN 



HPLC 

snag <a> 



12-1 
12-2 
12-3 
12-4 



5'-TTXTT-3' 
5'-TXXXT-3' 
5'-XTXTX-3' 
5'-XXXXX-3' 



17.8 
18.5 
19.3 
19.2 



33 
33 
22 
15 
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No. »*ffi HPLC 

12-5 5'-TTTTT£TXT£T£TCT-3' 18.8 33 



10 



15 



5' -GCGNNNNNNGCT-3' 
No. NNNNNN 



12-6 T T T T T T 

12-7 TTXTTT 

20 12-8 TTXTXT 

12-9 XTXTXT 

12-10 TTXXXT 

12-11 XXXXXX 

25 mmn iM&MM ilml UJ 

*JI«T^Lfc*U^^I/^H«7 - 1-7-5 (7>^-fe>7JjQ £ 
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mmm^'tn^n, Naci 15 omM, v>wt± hw&mw (pH7. 

2) 1 OmM, 7>^-t>X$l2 mM, J t>7.m2 nMtVtzV>7)\<M®. (5 

ooml) £M7K* kjsu i omfflftttx^MZ-vftmLtzo ftft%m\ 

(shimadzu,UV- 2 1 0 0 PC) (D^)^ft\Z.&UV5 ±(DtL$>\Z&m%Wi*M 

B££HttUfc. »*»4 9 OtJTi^O. 2 < c? c o±#s-£\ o. i-cmwt? 

Tm(ATm/#«fll|i) CC) 
7>^-fe>7>lj Polv A Polv dA 





5' 


-rrrrrrin t-3 • 


24 


28 


7-1 


5' 


-TTTTTXTTTT-3 ' 


30 (+6.0) 


27 (-1.0) 


7-2 


5' 


-TXXXXXXXXT-3' 


47 (+2.9) 


39 (+1.4) 


7-3 


5' 


-TTTTXTXTXT-3 ' 


58 (+11.3) 


19 (-3.0) 


7-4 


5' 


-TTTTTTTTXT- 3 ' 


29 (+5.0) 


28 (O) 


7-5 


5- 


-TXTTTTTTTT- 3 • 


31 (+7.0) 


27 (-1.0) 



&MwvGf$.\st£* u =f * t? \*m 7-3 fi^^t, &mm 1 1 imts£># 
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7>^Z>X® Tm PC) 

Jzf&M 5 ' -TTTTTTTTTT-3 ' ND 
7-3 5'-TTTTXTXTXT-3' 29 

mm& ft : 150roMNaCl, lOroM NajHPO, $Sjj£(pH7.0), lOmM MgCl,, 
§ll2MM,5'C^e, 90*0 (O^/ft). 

ND:^m$nr. 

m®-mm (A7K>DNA) : 5--AAAAAAAAAAC, 

3 ' -TT TT TT TT TT 



£ 6 J: 0 , U =f £ W^-^ #f8D N A £ <pE.MMJ&f&n&$%& 

glft0ji_3 (Tm) tPSBfc (3) 

J:^**^** 7 fc^T . 

flS-a t) 1 2-5 : 5 ' -d(TT TTT£T XTCT CT £T)-3 ' 
^#J— S$£ : 5 • -d(GCTAAAAAGAYAGAGAGATCG)-3 ' 
3 ' -d(CGATT TT TCTZT CT CT CTAGQ-5 ' 
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Tm CC) 



5 







Y • Z 






X 


C • G 


G • C 


T- A 


A • T 


T 


25 


20 


17 


44 


1 2 


28 


21 


15 
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M%L&ft : 150mMKCl,7mMNa 2 HPO 4 ig«(pH7.0), 10mMMgCl 2 , 
&»1.5tfM,5 , C*>& 85*C i0.5t/ft). 

£7*. 1 2tt#fS9i<Z>fls£«5l 2£*U C.tt2 • -7 s ** ~>" 5 

HgfeflU : itt»ag (Tm) ©ft'Jfc (4) 

*tt«-C^«bfc*U=f^^^*^K«l 2-1-1 2-4f3HT, 
is 1 tlPI«©^ffiC«J:0, ^n^^-U l/tf H«t-*«RNA, -#£D 

NAi 0 -Sm^^ti, *iD N A £ ® = 

lS**«fc^«*#** 8 USt. 

-fe > 7. $ ; 5 ' -TCTT CNNNNNCTCT-3 ' 

& DNA : 5 ' -GCTAGAAGAAAAAGAGATC-3 ■ 

3 ' -CGATCTT CTT TT T CT CTAG-3 ' 

20 

DNA X\t RNA : 5 ' -AGAAGAAAAAGAGA-3 • 

Tm CC) 



No. 




NNNNN 


-#!IDNA 


— DNA 


— *JB RNA 


urm 




5 • -TTTTT-3 • 


38 


47 


50 


1 2 - 


1 


5 ' -TTXTT-3 ' 


39 


45 


51 


1 2- 


2 


5 ' -TXXXT-3 ' 


41 


41 


55 


12- 


3 


5 ' -XTXTX-3 ' 


42 


40 


56 


1 2 - 


4 


5--XXXXX-3- 


36 


39 


60 
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£8*, C\t2 ' -t**->- 5 -*^)Vi/?-i?>%:MvktZ>o % 8 «fc 0 , # 
iqgfc. ±B3M«#iT^rtbfc*U=f^^l/*5 t H«ll 2-6-1 2-1 1C 



19 : Tmmy^Sg^: 

-t>ZH: 5' -GCGXXXXXXGCT- 3 ' 

3' — C G C AA AAA AC G A— 5 ' 





s s DNA Tm (A Tm) 


s s RNA Tm (A Tm) | 




llHlg 




3 [HIS 




IBS 


201 






12-6 


51.2 


50.5 


50.6 


50.8 


46.5 


46.6 


46.6 


46 . 6 


12-7 


46.7 


47 . 1 


47 . 6 


47 .1 
(-3.7) 


47 . 0 


47.1 


47 .6 


47 . 2 
(0.6) 


12-8 


45 . 2 


44.5 


45 . 6 


45.1 
(-2.9) 


48 . 5 


48.6 


48.6 


48.6 
(1.0) 


12-9 


43.7 


43.1 


43 . 1 


43.3 
(-2.5) 


53 .5 


53 .6 


52 .6" 


53 .2 
(2.2) 


12-10 


43.7 


44 . 0 


44 . 2 


44 . 0 
(-2.3) 


50 . 6 


50 . 6 


51.6 


50.9 
(1.4) 


12-11 


44 . 1 


44.5 


45 . 1 


44 . 6 
(-1.0) 


60.1 


60 . 6 


59 . 9 


60.2 
(2.3) 



H«»#tt, -*«DNAR^~*«RNAK:*rbT*^-««|»riciB**UT 

1115 : m#m&<DMfe 

K£3 ' mfrt>ftM?ZX-*V '1/7— IffcWt* SWttSW^fc. 
1 5#Pfl3 7 (1 0 /x g)©/\'777-^(3 



* WO 03/068795 



PCT/JP03/01485 



2 0 Ml) \z, ^.mt^t^y^.Ts'ry— M (0. 2/zg) O/Xy 7 
£Ufc. *iJ=fT-©^«|fcck«*^W!R« (2 6 0 nm) COifjJD^ SHI MA 
DZU UV-2 1 0 0PC*ffllr^ 3 7 TCTJP^WfcaSJgUfc. ffl ^fcA* 7 7 
7-^>ia^«T ris HC1 (pH8. 0) 5 OmM, MgC 1 2 1 OmMT* 

UteM 5 ' -TTTTTTTTTT-3 ' 
7-4 5 ' -TTTTTTTTXT-3 ' 

^MWommmt^B. i o 0 i n^bfc. £ i o r% 0 f 

(10mer + 9mer)ODN ttt, 0 9$J&\Z$$ft : &fcftffl3rV ^5* 9 K ( 1 Omer) 

tC^-TS, miLm&\Z&\ J t%*ftm*V'3* f 7V*3-Y- (1 Omer) 3 '#J* 
^W^^H^Hi^nfe^U^^^l/^^h* Omer, fiH^> ^iTtt, 5'- 
TTTTTTTTT-3 ' % <b£^7-4T&, 5 '-TTTTTTTTX-3 ' ) <Dgl?¥« (©ftST 

'^1 0 



% of (l0mer+9mer) ODN 

Pft'mm' 0 5 10 20 40 90 180 (ft) 
7 -4 100 57 44 18 0 0 0 
100 0 0 0 0 0 0 
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fit # o 



R 

A 



0R 3 



(1) 



cat, Att, mm^, mm^i-4(D7)v^u>m. -o- (ch 2 ) m - 

Sfctt, -N (R 4 ) - (CH 2 ) n - (Citf, SW^'fiO^^l/^i: 

r,, r 2 > r 3 > r 4 &> B-xttft&ot, tk**^, mm&f$,<D7$;m<D& 
mm (r p r 2 , r 4 mmsf&oymmv&mm (r 3 «. 7;mp 

•>'j;v«, y>»», w^©««»t«isnft u >ti, -p (r 

7 ) R 8 [5^ R 7 £ektfR 8 te> Inl-tfcfcteMftoT, ?mm, Wk&tb<D<6m 

hS, 75 yS, ^l~5©7^ + yl, ^l~5©7WftS, 
^m^l~60D^7/7;i/n^vg, Sfctt, ^^*i-5©7;p+^S-e«lft 

2. Rj&tfR 2 ^\ B-XttS&oT, tM!*®^ JIBJ»*7'>;W*, ^#^7 

□ ADy>%b< tt'>7/ST7U-;ns^e*^nfe i~3n©7 u- 
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5 4. R 3 #, Tjc^Jgi^ |gJft^7'>;i/S, ^#^7i/;PS> l~3fi07U- 
^Tllft^nfc^f^i, ISTJ^jK <ft»7^3*^ APy>fcL<tt 

y7 y ST7 u -^awttjftsnfc i-3fl©7U -;hsth&£ nfc* 5=-;ws, 

FUJI'S, *X*D75^hS, U>KS, 

5. r 3 ^\ **]gt^, 7-fe^^s, ^>y-r;i/g, ^>^;vs, p-;*h* 

~>^>^;WS, tert-7*5 : ;^7xZ;k>U;H 1 -P (OC 2 H 4 CN) (N ( i 
-Pr) 2 K -P (OCH 3 ) (N (i-Pr) 2 h £fc«> 2- 

15 ma* 1 «fcett®fc£4fe;fttf*©:». 

>gt^^brv^) w#«i--5©vi*rn^iafcfB«cD^<ifti3at; 

v- try 5 s»- 1 1 - 5 ©v>rna> 1 «fcia«©fc& 

25 -scrims, 75/g, »K^©«in?ft«*nfc75ys, ^ 
^^i-5<D7;u+;uSTg^$n7 v c7^yg. ^»i-5©7;i/+;i/S, * 

8. 6 -75 j yu>- 9 --r;u (ip^, 75 

53 



• WO 03/068795 



PCT/JP03/01485 



>-9--ow, 2-7$y-6-^onyu>-9-^;i/, 7 5 y 

6 -7;v*d^u >- 9 --r;k 7s y3S*«tttt^j5£©««STfiia[*nfc 2 - 
7$/-6-7;i^D7°y >-9-^;u, 2-757-6- 7*p^7°u>-9- 
-r ;k 7 5 j mmmstiKDim&Timznrz 2-757-6 -yp^yio 
-9--r;k 2-7^y-6-hKD^v7°u>-9--r;i/ y7--;w, 

P7'J >- 9 --Ok 6-75y-2-7Jl/tD^iJ>-9-^Jk 2, 6 ->> 
;* h*v7*U>-9—f;i/, 2, 6-^DDyiJ>-9--f;h 6-^;i/^7° 

h7*«j y- 9 —r;k 2-^7-4-757-1, 2 -^t h-atus v>- 

*V - 4 -7 5 7 - 1 , 2 -yk HP fcf'J 5 v>- 1 --Ok 2-:**7-4- 
75/-5-7MO-1, 2-^kHPtfU5^>-l--r;K 7$;i^ 

M&f$,0&m&T"&m2nrc2 - 4 - 7 * ; - 1, 2- 

^tHDlfU5^>-l-'fJk 4-75;-2-^V-5-^nD-l, 2 
->>fc h*Pt!U 5>>>- 1 --Ok 2 -^-^rV-4-^ h^Fv- 1, 2->>b:K 

ptru 5 i -<;k 2 -^-^y-4 -7^^77°h- i , 2-vfcHPtru 

5v>-l--Ok 2-^V-4-th'D^y-l, 2 - yt h'D tf >J 5>>> 
-1 ;V (SP^> y^-Jl/h 2-^V-4-bh'D + y-5-^^-l, 
2-ytFDt:'J>y>-l-f^ (fiP^, ^5~;k\ 4-75/-5->^ 
-2-tf*7-l, 2-yt KPtfU5v>-l-^f;i/ (gp-fe, 5-7^Jk>h 

75ys^m^o^s-e^a$nfc4-75y- 5-^ 
^-2-^-^y-i, 2-yt KPt?U5v>-i--r;ke&3> ll^^i- 

9. Tf2-J&5£ (2) T'i&Ztl&ikGM&Tf^Oli&o 
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(2) 



~>u;vs* u>g£g> ^fiEomf§i^nfcu>is, -p (r 9 ) 
r 10 r 8 ^^r 10 h iwj-*fc«^^^T, 7mm, mMGf&vum 

10. R 5 t^\ 7j<s?tii^> flgJ»^7->;i/», ^#^7>-;WS> l~3i@07'J 

-jv&rmt&zntz*?-)^. «7;u*;k fiiTj^^y, /\oy>fcb< 

«y7 J ST7 U -JUM^nfc 1 ~ 3 m<D7 U -iHTt^Snfc/fJV 

11. R s ^\ 7mm?* 7ir^;i/S, ^>7<;US> ^>i^g> p-*h 
^i/^O^l/S, ^^h + yh'JfJH^ * h U^;H> X«> tert 

12. R 6 ^\ 7K^J^T> mmm7zy)Vm. ^JyiH, l~3tii<D7U 

-;i/gTgm$nfc^^Ji/^, M7;wi^ M7;io*v> ADy>t>b< 
«->7 y st7 u ~)vmm^ntz. i ~ 3 m<D7 u 
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*U«>*J)V& tert-7^;i/^7x-;i/vU;US, -P (OC 2 H 4 CN) (N 
(i-Pr) 2 )> -P (OCH 3 ) (N (i-Pr) 2 ), ti>*ft-)V&* Xte, 2 
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